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MORPHOTYPIC STRUCTURE OF HONEY BEES
AND THEIR MORPHOLOGICAL CHANGES

Abstract. One of the key aspects of the preservation of endemic populations of modern honey bee breeds is
research in the identification of their morphological characters in apiaries, as an assessment of the cleanliness of
queen bees and the potential for restoration of populations.

The research material was a sampling of summer generation bees. The volume amounted to 640 individuals
from 16 bee families in three districts of the forest-steppe and steppe honey flow areas (Margaushsky (3 families -
apiary of the K.I.Michurin farm firm), Krasnoarmeysky (6 families from Pchelovodcheskoe OOO) - forest-steppe
zone; Batyrevsky district (7 families from Pirozhkova N.P. farm) - steppe honey flow area). The assessment was
carried out according to the common method, during which 15 traits were measured.

The studies of the morphotypic structure of honey bees revealed the dominant conformity of the identified
classes of workers and drones to the standard of the Central Russian subspecies. The research results showed that the
morphotype of working bees is represented by the prevailing class - O and the minimum represented - 1R. The
drones morphotype is represented only by class O. At the same time, a complex methodology, including an analysis
of the "purity" of working bees and drones, allows us to note the genetic safety, both on the maternal lineage and the
paternal side, respectively. However, studies of morphological abnormalities in Apis mellifera revealed eye color
changes only in drones, namely brown or pomegranate and white eyes.

The studies have revealed the potential for preservation of the population of the European dark (Central
Russian) bee breed in Chuvashia. The decrease in the minimum tergite value recorded in the Morgaushsky district
beyond the standard frames of the Central Russian breed does not indicate the ongoing hybridization processes since
this is the only one and can be explained by some random factors affecting biophysiological processes.

Key words: honey bees, workers, drones, morphotypes, morphological changes, eye color.

Introduction. According to experts, of the currently known 30 subspecies or breeds of honey bee
(Apis mellifera), only the European dark bee (Apis mellifera mellifera) is adapted to life in conditions of
low The bees of the European dark (Central Russian) subspecies differ in a whole complex of traits from
the bees of other taxa. Moreover, they are also heterogeneous within these categories, forming the isolated
groups (populations) adapted to one or another specific condition [2,3]. In the modern studies of honey
bees, experts distinguish various populations (Bashkir, Ural mountain-taiga, Altai, etc.), which, to one
degree or another, have an official status [4,5,6,7]. Analysis of periodicals and monographs emphasizes
the absence of any detailed studies of honey bee populations in the territory of the Republic of Chuvashia
and the identification of their status.

The aim of this work is a study of the morphotypic structure of Apis mellifera and an assessment of
the morphometric characteristics of the honey bee workers in the territory of the Republic of Chuvashia.
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Materials and methods. To study the morphotypic structure of Apis mellifera, the sampling was
carried out in five regions covering all three honey flow areas of the republic: forest-steppe (Margaushsky
(3 families - apiary of the K.I.Michurin farm firm), Krasnoarmeysky (4 families from Pchelovodcheskoe
000), Krasnochetaysky (4 families from private apiaries)), forest (Shumerlinsky district (2 families -
private apiary)) and a steppe honey flow area (Batyrevsky (6 families from Pirozhkova N.P. farms )). The
total number of investigated working bees and drones was 1140 individuals, 570 each.

During the work, the methodology for assessing the classes of honey bee morphotypes according to
F. Ruttner was used [8]. Identification was carried out visually using a handheld magnifier; when
photographing, a Macro lens attachment was used on the LG Ray smartphone.

The following classes are distinguished by the color of the chitinous cover of the workers:
O - Central Russian subspecies; e; E; 1R; 2R; 3R [9].

When identifying drones, according to the methodology, there are classes: O; Li; L Lis; I; 1R. At the
same time, drones of the Central Russian subspecies can be represented by both classes O and I [9].

When assessing the morphometric characteristics of the working individuals of the honey bees, the
research material was a sample of summer generation bees. The volume amounted to 640 bees of 16 bee
families from three districts of the forest-steppe and steppe honey flow zones (Margaushsky (3 families -
apiary of the K.[.Michurin farm firm), Krasnoarmeysky (6 families from Pchelovodcheskoe OOQO) -
forest-steppe zone; Batyrevsky district (7 families from Pirozhkova N.P. farm) - steppe honey flow area).

The morphology of workers was estimated according to the common method [1,9,10], during which
15 exterior traits were measured. For identification assessment of traits, it was used the standard of the
European dark bee breed according to N.I. Krivtsov, 1995 [6]. The measurement was carried out using the
MBS - 10 binocular microscope.

Results. The studies have shown that in the territory of Chuvashia, the morphotype of working bees
is represented by the predominant class - O and the least represented - 1R. The drones morphotype is
represented only by class O (figure 1).

¥

A B
Figure 1 — Classes of honey bees morphotypes in the Republic of Chuvashia: A - workers, B - drones

In the sample of 19 families located in different honey flow areas, the bee morphotype corresponded
to the standard of the Central Russian subspecies, both for working bees and for drones (table 1).

According to experts, one identified bee of the 1R morphotype (0.2% of the sample of workers)
cannot be an indicator of crossbreeding. Professor F. Ruttner noted that the sudden appearance of rings in
bees of a uniform dark line is not a sign of crossbreeding [§].
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Table 1 — Morphotypes of working bees and drones

Total Morphotype class, Morphotype class,
District number Number units (%) Number units (%)
b of workers of drones
of bees 0 IR o

The forest-steppe honey flow area

Krasnoarmeysky 240 120 120 (100%) - 120 120 (100%)

Krasnochetaisky 240 120 120 (100%) - 120 120 (100%)

Margaushsky 180 90 90 (100%) - 90 90 (100%)

Total for the area 660 330 330 (100%) - 330 330 (100%)
Steppe honey flow area

Batyrevsky 360 180 179 (99.5%) 1 180 180 (100%)

Total for the area 360 180 179 (99.4%) 1(0.6%) 180 180 (100%)

Forest honey flow area

Shumerlinsky 120 60 60 (100%) - 60 60 (100%)
Total for the area 120 60 60 (100%) - 60 60 (100%)
Total in the Republic 1140 570 569 (99.8%) 1(0.2%) 570 570 (100%)

Given the importance of studies of nontypical morphological changes in living organisms, the work
was carried out to identify eye color abnormalities in workers and drones (table 2).

Table 2 — Morphological changes in the eyes of drones

bistict Number Morphological state of eyes
of drones Normal brown or pomegranate white
The forest-steppe honey flow area
Krasnoarmeysky 120 63 (52.5%) 57 (47.5%) -
Krasnochetaisky 120 77 (64.2%) 42 (35.0%) 1 (0.8%)
Margaushsky 90 80 (88.9%) 10 (11.1%) -
Total for the area 330 220 (66.7%) 109 (33.0%) 1(0.3%)
Steppe honey flow area
Batyrevsky 180 157 (87.2%) 23 (12.8%) -
Total for the area 180 157 (87.2%) 23 (12.8%) -
Forest honey flow area
Shumerlinsky 60 42 (70%) 18 (30%) -
Total for the area 60 42 (70%) 18 (30%) -
Total in the Republic 570 419 (73.5%) 150 (26.3%) 1(0.2%)

At the same time, color changes were not detected in workers, and two types of deviations were
recorded in drones, namely, brown or pomegranate and white eyes (figure 2).
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Figure 2 — Morphological anomalies of the eyes of drones: 1 - normal eyes; 2 - brown or pomegranate eyes; 3 - white eyes

In numerical ratio, the maximum number (33.0%) of drones with brown or pomegranate eyes was
registered in the forest-steppe area (Table 2). Also, one drone with white eyes (0.3%) was recorded in the
apiary of this territory. In the steppe and forest honey flow areas, drones with only brown or pomegranate
eyes were observed - 12.8% (steppe zone) and 26.3% (forest zone).

Consequently, studies of the morphotypic structure of honey bees in the Chuvash Republic revealed
the dominant conformity of the identified classes of workers and drones to the standard of the Central
Russian subspecies. At the same time, a comprehensive methodology, including an analysis of the "purity"
of working bees and drones, allows noting the genetic safety, both on the maternal and paternal lineages.
In the opinion of some specialists, the drones belonging to the standard of one subspecies, with competent
selective and breeding work (creating a “drone barrier”), allows in the future to form a purebred breeding
area, and further to create an array or area with purebred bees.

However, investigations of morphological abnormalities in Apis mellifera revealed eye color changes
only in drones. This fact allows us to note possible changes in the environmental situation that causes
mutational processes. Even F. Ruttner (1981) noted that there were mutations that interfered with the
normal color of point and facet eyes. Since the formation of pigments depends on many hereditary
foundations, there is the possibility of the appearance of various eye mutations.

Analysis of the research results of the morphometric characteristics of working individuals revealed
the presence of Central Russian bees in the territory of Chuvashia, this fact suggests the presence of a
separate population of European dark breed in this area.

The indicators of the average value of the proboscis length of the bees, as well as the Lim limits in all
the studied administrative districts, corresponded to the European dark breed: 6.28 mm - Krasnoarmeysky,
6.20 mm - Batyrevsky and 6.28 mm - Morgaushsky (standard - 5.75-6.80 mm).

Data on the length of the right front wing of the workers also emphasize the presence of Central
Russian bees at all sampling places: 9.30 mm - Krasnoarmeysky, 9.21 mm - Batyrevsky and 9.25 mm -
Morgaushsky (standard - 9.1-10.2 mm ). A similar situation is observed in terms of the width of the
wing. The investigated trait in all bees does not go beyond the limits of the corresponding standard
(2.0-3.2 mm).

According to the cubital honeycomb, given the lack of standards for the length and width of the
forming veins, the taxonomic affiliation of honey bees can be regarded only by the cubital index. In this
case, as in the previously considered indicators, the index corresponds to the standard of the European
dark breed: 62.3+2.39 - Krasnoarmeysky, 61.5£1.62 - Batyrevsky, and 62.3+1.43 - Morgaushsky
(standard - 60-65%).

By the length of tergite, the working bees of all administrative districts correspond to the standard,
but according to the Lim width of this trait, in the Morgaushsky district, a decrease in the minimum
indicator for the sample beyond the standard frames (4.5-5.1 mm) of the Central Russian breed is noted -
4.10-4.84 mm.

The indicators of the sternite length (average values and Lim) as well as the considered characteristics
are aligned with the standards of indigenous bees (2.6-3.2 mm). The same was recorded in terms of width,
i.e. the bees from the studied sample corresponded to the Central Russian breed (standard is 4.75-5.50).

Wax mirrors, which are one of the main vital structures of the body, were characterized by average
lengths and Lim values corresponding to Central Russian bees: 1.74 + 0.01 (1.73-1.75 mm) -
68
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Krasnoarmeysky, 1.69 £ 0.08 (1.55-1.75 mm) - Batyrevsky and 1.64 £+ 0.05 (1.51-1.70) - Morgaushsky
(standard - 1.5-1.75 mm). According to the values of the width of the wax plate, the workers also
corresponded to the standard of this breed (2.35-2.75 mm).

According to the parameters of the right rear leg, as well as the cubital honeycomb, there are no
standards for the length and width of tarsus in literary sources. The results of estimating the average values
of the tarsal index and Lim revealed the compliance of bees of all samples with the standard of the
European dark breed: 54.1+0.54 - Krasnoarmeysky, 53.3+0.92 - Batyrevsky and 52.4+0.31 - Morgaushsky
(standard according to N .I. Krivtsov - 52-58%, 50-55% according to the common standards).

Conclusion. These studies carried out as part of an inventory of the taxonomic belonging of the bee
population in the Chuvash Republic, as well as an assessment of morphological abnormalities, revealed
the preservation of the Central Russian subspecies in this territory and some distribution of eye color
anomalies. Further scientifically based breeding and veterinary measures, as well as the collection of
information on other administrative regions, will help maintain stability, quantitative and qualitative
composition of the population of the Central Russian subspecies in the republic. Most importantly, the
research results would allow planning activities in the beekeeping and cultivation of certain types of cereal
crops, in particular triticale [12,13], throughout the Chuvash Republic.

Studies of the morphometric characteristics of Apis mellifera workers in apiaries, primarily engaged
in selection and breeding and subsequently distributing the breeding material to commodity apiaries in the
Chuvash Republic, found the presence of genetically and biologically “clean” material for maintaining and
preserving the population of Central Russian honey bees in this territory. In our opinion, a decrease in the
minimum value of bee tergite length in the Morgaushsky district beyond the standard of the Central
Russian breed does not indicate the ongoing hybridization processes taking into account that this fact is
the only one and can be explained by some random factors affecting the biophysiological processes.

At the same time, the carried out work and the results are of scientific and practical importance in
creating an information base on the honeybee population of the Central Russian breed in Chuvashia, i.e.
according to the literature [4,5,6,12], only detailed studies of the morphometric traits of bees of Vladimir,
Tatar, Vologda, Oryol, Novosibirsk, Chelyabinsk, Bashkir and some other populations are known.

B.T. Cemenos', A. H. CKBOpIIOBl, B. H. CaTTapOBz,
. A. BaﬁM¥KaHOB3’5, 1. A. Jomanos®, JI. K. Kapu6aesa®

'JyBam MemIeKkeTTiK aybUIIIapyanIbUIbIK akaaemusichl, YeGokcapsr, Uysam Pecy6ukacsi, Peceit;
2 AKMOJLTa aThIHAAFbI BaIIKHp MEMIEKETTIK MeIaroruKabiK yHuBepcureTi, Y da, Peceil;
*Kasak yITTHIK arpapiisIK yHHBepcHTeTi, Anmmarel, KasakcTa;
M. OyesoB atbiHnarbl OHTYCTiK Kazakctan memiiekeTTik yHuBepeuteti, [lIsimkenT, Kazakcran;
>«Ka3aK MajapyanbLIbIFb] XOHE KeM OHIipici FRLIBIMU-3epTTey HHCTUTYTh JKIIIC, Anmatsl, Kaszakcran

BAJI APACBIHBIH MOP®OTHUKAJIBIK K¥PblJIbIMbI MEH
MOP®OJIOI'UAJIBIK O3I'EPICTEPI

Annoranus. JXXymeicTeiH Makcatel — Apis mellifera-HerH MOpQOTHIITIK KYpBUIBIMBIH 3epTTey XoHe UyBamn
PecnyOnnkachIHaFbl )KYMBICIIIBI 0aJ apanapbIHbIH MOP(HOMETPHSUIIBIK CUITaTTaMallapbiH Oaraiay.

JKympbic icTeiiTiH apamapasiH, MOPGOIOTHICH JKAIbl KaObUITaHFaH omic OOWbIHINA OaragaHisl, 15 CBIPTKBI
oenrinep emmenni. TanOanapapr colikecrennipy yuiin H.W. Kpusros (1995 k.) HerimereH opraiblK OpbIC apa
TYKBIMBIHBIH CTaHIAPTHI Naiananbuiael. OmireM MBS-10 OMHOKYISPIIBI MUKPOCKOIT apKBLIbI JKY3€Te aChIPbUIIbI.

ban apacbliHBIH MOpPGOTHNTIK KYPBUIBIMBIH 3€pTT€y OapbIChIHIA KYMBICHIBI KOHE aTajbIK apa KIaChIHBIH
OpPTAJILIK OPBIC apa TYKBIMBIHBIH CTaHIAPThIHA COHKEC KEJETiIHI aHBIKTAJAbL. 3EPTTEY HOTIDKENEPl MKYMBICIIBI
apanapabiH Mopdorutni 6aceiM kiracel — O xoHe eH a3bl — 1R. Epkek apanapasig Mopdoturmi Tek O Kiachl apKbUTBL
ycoiabUIFaH. COHBIMEH KaTap, KYPIENi JKYMBIC 9JIici, )KYMBIC iCTCHTIH apa MCH aTajble apa «Ta3albIFbIH» Talfay
aHAJTBIK JKaFbIHAH JIa, aTABIK JKaFbIHAH J1a TCHIIIK HH()OPMAIMSHBIH CAKTAJIAaThIHBIH eCKepy KaKeTTIrl alKbIHIAIIbL.
Amnaiina Apis mellifera-Hp1 3epTTeyne MOPQOIOTHAIBIK AyBITKYBI TEK aTajlblK apaHBIH KO3iHIH KOHBIp HeMece aHap
TYCKE JKOHE aK TYCKe e3repici OaphIChIH/Ia aHBIKTAIIBI.

ApaHbBIH TYMCHIK Y3bIHIBIFBIHBIH OpTallla MOHI, COHIai-aK OapIIbIK 3epTTENTEH OKIMIILIIK aygaHaapaarsl Lim
OpTaJbIK OPHIC apa TYKBIMBIHA colikec kenmi: 6,28 mm — KpacHoapmeiickuii, 6,20 MM — baTeipeBckuii xoHe 6,28 MM —
Mopraymickuii (ctangapt — 5.75-6.80 mm).
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JKyMBbICIIBI apanapAbIH OH KakK aJIbIHFbI KAHATHIHBIH Y3BIH/IBIFBI Typajbl MATIMETTEP, COHBIMEH KaTap, OapIIbIK
ipiKTey IMyHKTTEPiHIEe OPTAIBIK OPBIC apaCBIHBIH OoNMFaHABIFEIH Kopcereni: 9,30 mm - KpacHoapmetickuit, 9,21 MM -
BateipeBckmii sxoHe 9,25 MM - Mopraymickuii (ctaamaptTsl - 9.1-10.2 MmM) ) ¥kcac jkarnail KaHATTHIH eHi OOMBIHIIA
Oaiikanaabl. bapisik apamapaarsl 3epTTENICTIH Oeariiep THicTI HopMagaH acmanisl (2,0-3,2 Mm).

KyOwuranzasl KieTka, KJIbIITACaThIH TaMbIPJIApAbIH Y3bIHIBIFE MEH €Hi OOWBIHINA CTAaHAAPTTAPAbIH )KOKTHIFbIHA
OaitaHbICTBI 0a apalapblHBIH TAKCOHOMUSIIBIK KYPAMBIH TEK KyOWUTaNIbl HHACKC OOMBIHIIA KapacThIpyFa 00Jajbl.
by xarnaiina OypbIH KapajFaH WHAWKaTOpiIapaarbiaan, naaeke Opranbik Pecell TYKbIMBIHBIH CTaHIApTHIHA COMKeC
keneni: 62,3 £ 2,39 - Kpacnoapmetickuii, 61,5 + 1,62 - BareipeBckuii xone 62,3 + 1,43 - Moprayiickuii (CTaH-
JapTThl - 60-65%).

TeprutTiy yY3bIHIBIFEI OOWBIHINA OapIiblK OKIMIIUIIK ayJaHIapAa XYMBICHIBI apajap CTaHJapTKa ColKec
Keneni, Oipak Moprayuickuii ayaaHsiHa ockl Oeinri eHi Lim-ee COWKec, OpPTaNIbIK, OpbIC TYKBIMBIHBIH CTAHIAPTHIHAH
ThIC (4,5-5,1 MM) ynri OOMbIHIIIA MHHUMAJIIBI KOPCETKIIITIH ToMeHereHi Oaiikannsl — 4,10-4,84 mMm.

CTepHHT Y3BIHIBIFBIHBIH HHANKATOPIIAPH! (OpTalla MoH JKoHE Lim), COHIal-aK KapacThIPBUIFaH CUIIATTaMaliap
OTaHIBIK apa CTaHApTTapblHa colikec kememi (2,6-3,2 mm). EHi OOWBIHINIA YKCACTBHIFBI AHBIKTANIBL 3epTTEITeH
YJITizieri apanap opTabIK OpBIC TYKBIMBIHA Coiikec kenmi (cranmapt 4.75-5.50).

bBanayp13 aifHachl JEHEHIH HeETri3ri OMIpIiK KYpbUIBIMIAPBIHBIH Oipi OOJBIN CaHalaJbl JKOHE oOpTalla
Y3bIHIBIFBl OOWBIHIIA JKOHE Lim, oOpTaila OpbIC apajbIKTaphIHA COHWKEC KEJICTiH MOHI OOMBIHINA CHITATTAIbI:
1,74 += 0,01 (1,73-1,75 ™M) - Kpacnoapmetickmii, 1,69 + 0,08 (1,55-1,75 mm) - barbipeBckuii skxoHE
1,64 + 0,05 (1.51-1.70) — Moprayui-ckuii (ctangapttsl - 1,5-1,75 Mm). Banaybl3 aiiHa eHiHIH MoHIHE CoWKec
’KYMBIC ICTEHTIH apajyiap J1a OCbl TYKBIMHBIH CTaHIAPThIHA caiikec Kenai (2.35-2.75 mm).

OH *akK apTKbI asIKThIH, COHJali-aK KyOUTaJIbl )Kacyllla ImapaMeTpiiepine colikec 971e0H JepeKKe3iepie TOMEHT 1
AsSFBIHBIH Y3BIHABIFBl MEH €Hi OOHbIHIIA HOpMaiap >KOK. Tapcayis uHAEKcI MeH JIMMHIH opTama MoHIH Oaranay
HOTWOKENEpi OapiblK YITiIepAiH apa OalblHBIH OpTalbIK OpBIC apa TYKBIMBIHBIH CTaHJapThIHA COHKECTIriH
apIKTanel: 54,1 + 0.54 - Kpacnoapmeiickmii, 53,3 £ 0,92 - BarbipeBckuii xone 52,4 + 0,31 - Mopraymckuit
(N crannmaptTsr). KpuBIoB sxammbel KaObUIIaHFaH CTaHOApTTapFa corikec 52-58%, 50-55%).

Tyiiin ce3aep: Oan apamapsl, )KYMBICIIB apaiap, aTalblK apajap, MOpGOTHITEP, MOPPOIOTHUSIIBIK ©3repicTep,
KO3iHiH TYCi.

B.I. Cemenos', A. . Ckpopuos', B. H. Carrapos?,
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MOP®OTHUITHAA CTPYKTYPA MEJOHOCHBIX ITYEJI
U NX MOP®OJOI'NYECKHUE U3BMEHEHUA

Annoranusi. llens Hacrosimed pabOTHl — n3ydeHHWe MOPGOTHIHOW CTPYKTYpHl Apis mellifera m oueHka
MOP(OMETPUIECKUX NPU3HAKOB pabounx ocodell MeOHOCHOM Iuelsl Ha Teppuropun PecrryOnuku Yysamms.

Ouenky Mopdosioruy pabouux I4es IMPOBOJMIM IO OOIIETPHHATON METOAMKE, B XOA€ KOTOPOH M3Mepsun
15 skcrepbepHbIX NpU3HAKOB. Il MAEHTH(UKAIMOHHON OIEHKM INPH3HAKOB HCIIOJB30BATH CTAHAAPT CpeIHe-
pycckoit nopoasl ruen o H.U. Kpusnoy (1995 r). M3mepenne nmpoBoAWIN ¢ IOMOIIBI0 OMHOKYJISIPHOTO MHKPOC-
konna MBC — 10.

[IpoBeneHHbIe Hcciie0BaHUSI MOP(QOTHITHON CTPYKTYpPhI MEIOHOCHBIX ITUEJI TIO3BOJIMIIN BBISIBUTH JIOMHHAHTHOE
COOTBETCTBUE HIICHTU(QHUIMPOBAHHBIX KJIACCOB PabOuMX 0COOEH M TPyTHEH CTaHIapTy CpPEeJHEPYCCKOro IMOABHAA.
Pe3ynbraThl HccnenoBaHui MoKas3aiy, 4T0 MOPGOTHIT padOYrX ITUe MpecTaBieH npeodnanaomum knaccom — O n
MHHUMaJIbHO TpencTaBieHHbIM — 1R. Mopdotun TpytHed mnpexacrtaBineH Toibko kiaccom O. Ilpu stom
KOMIUIEKCHAsE METOJOJIOTHS, BKJIIOYAONIas aHAIM3 «YUCTOTHI» PadOYMX MUesl M TPYTHEH, MO3BOJSET OTMETHTH
TE€HETUYECKYH0 COXPAHHOCTh KaK M0 MAaTEepUHCKOW JIMHUM, TaK U IO OTLOBCKOM, COOTBETCTBEHHO. BMecTe ¢ Tem
UCCIIEOBAaHHUS MOPQOJIOTHUECKUX OTKIOHEHHH y Apis mellifera BBIIBUIN IIBETOBBIE M3MEHEHUs TIJa3 TOJIBKO Y
TPYTHEH, a UMEHHO: KOPUYHEBBIE MJIM TPAHATOBBIC IJ1a3a u Oelble.
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[TokazaTenn cpemHero 3HAYEHHUS [UIMHBI XOOOTKa IM4eN, KaK W Tpeaensl Lim, BO BCeX HCCIEIOBAHHBIX
aIMUHUCTPATUBHBIX pallOHAaX COOTBETCTBOBAJHM CpemHepycckoi mopoze: 6,28 mm — KpacHoapmeiickuid, 6,20 MM —
BateipeBckuii u 6,28 MM — Mopraymickuii (crangapt — 5,75-6,80 mwm).

JlaHHBIE 1O UTHHE TPABOTO MEPETHETO Kphlia pabounx ocober TakkKe MOTICPKUBAIOT HATHMIUE CPEIHEPYCCKIX
m4esl BOo BceX Toukax B3sATus mpoO: 9,30 mm — KpacHoapmeiickmii, 9,21 mm — barteipeBckumii U 9,25 MM —
Mopraymickuii (ctaagapt — 9,1-10,2 Mmm). AHanornyHas CUTyarwst HaOIIOAAETCS | IO MTOKA3aTeIsIM IINPUHBI KPhUIA.
HccrnenoBaHHbI pU3HAK Y BCEX ITYENI HE BBIXOAWT 3a MPENeNbl COOTBETCTBYyIomero craHaapra (2,0-3,2 mm). Ilo
KyOWTaJIbHOW SYelKe, B BHIY OTCYTCTBUS CTaHIAPTOB JUIMHBI U IIMPHHBI 00Pa3yIONINX KUIOK, TAKCOHOMHUYECKYIO
MPUHAAICKHOCT MEIOHOCHBIX ITYE MOXHO paccMaTpUBaTh TOJIBKO IO KyOWTaIbHOMY MHAEKCY. B manHOM cirydae
Tak ke, Kak ¥ M0 paHee PaCCMOTPEHHBIM MOKa3aTeIsIM WHAEKC COOTBETCTBYET CTAHAAPTY CPEIHEPYCCKOM MOPOIBL:
62,34+2,39 — Kpacnoapmeiickui, 61,5+1,62— batsipeBckuii u 62,3+1,43 — Mopraymickuii (ctangapt — 60-65 %).

[To mmHe Tepruta paboune myuesbl BceX aJMUHICTPATHBHBIX PalfOHOB COOTBETCTBYIOT CTAHAAPTY, HO MO Lim
IIMPUHBI JAHHOTO Tpu3HaKa B MopraymickoM paioHe OTMeYaeTcsl CHIDKCHHE MHHHMAIBHOTO IIOKa3aTels II0
BBIOOpKE 3a pamMKu cranaapTa (4,5-5,1 mm) cpeaHepycckoii moposst — 4,10-4,84 M.

[lokazaTenn IUIMHBI CTEPHUTHl (CpeOHHE 3HAUYeHUs W Lim) Tak e KaKk M PACCMOTPEHHBIC IPU3HAKU
COOTBETCTBYIOT CTaHAapTaM a0OpHUreHHBIX muen (2,0-3,2 MM). AHaJOrHYHAs CHUTyalus 3apeTHCTpUpOBAHA H II0
MOKA3aTeJsIM IIHNPHUHEI, T.€. MTYEJBl U3 HCCIEIOBAHHONW BEIOOPKH COOTBETCTBOBANIN CPEAHEPYCCKON MOpoe (CTaHaapT
4,75-5,50).

BockoBsle 3epkaiblia, SBISIOMIMECS OJHUM W3 OCHOBHBIX JKH3HEHHO BA)KHBIX CTPYKTYpP OpraHHM3Ma, XapakTe-
PHU30BANMCHh TIOKA3aTeNIMH CPENHUX 3HAUEHWH MAIHHBI W Lim COOTBETCTBYIOIIMMHU CPEIHEPYCCKUM ITUeNaM:
1,74+0,01 (1,73-1,75 mm) — KpacHoapmetickuit, 1,69+0,08 (1,55-1,75 mm) — BarbipeBckuit u 1,64+0,05 (1,51-1,70) —
Mopraymckuii (cragmapr — 1,5-1,75 mm). Ilo 3HadeHHMSM OIMPHUHBI BOCKOBOTO 3€pKaiiblla pPaboyle ITUenbl
COOTBETCTBOBAJIM TaKXKe CTAHJIAPTy JAHHOW mopofsl (2,35-2,75 mm).

[To mapamerpam npaBoi 3aJHEI HOXKKH, TaK K€ KaK U M0 KyOUTaJbHOW siueliKe, CTaHIAPThl JUIMHBI U IIMPHHBI
TOJICHU B JINTEPATYPHBIX HCTOYHUKAX OTCYTCTBYIOT. Pe3yIbTaThl OLIEHKN CPEIHUX 3HAYCHUH Tap3aJIbHOTO MHAEKCA 1
Lim BBISBUIN COOTBETCTBHE IT4eN BCeX MPoO CTaHOApTy cpemaHepycckoi moponsl: 54,1+0,54 — Kpacnoapmeiickwid,
53,3+0,92 — batsipeBckuit 1 52,4+0,31 — Mopraymickuit (ctangapt nmo H.M.KpusroBy — 52-58 %, 50-55 % mo
OOIIENPHUHSATHIM CTaHIAPTaM).

KioueBble ciioBa: MeIOHOCHBIE I4elnbl, pabouyue M4enbl, TPYTHH, MopdoTunbl, MOpQOIOTHUECKHE
W3MEHEHHS, IIBET TJa3.
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